In two experiments with weaned piglets, the effects of fermented liquid feed (FLF) (produced with probiotic strain Pediococcus acidilactici, Bactocell ® , Lallemand S.A.S.) on performance and some bacteriological and morpho-histological parameters of the gut were investigated, and the impact of sedimentation of the solids in the FLF thereon. In experiment I, FLF or the same dry feed (DRY) was offered ad libitum for 28 days to two groups of 15 weaned piglets (28 days of age) each (3 replicates of 5 pigs). Performance was negatively affected by feeding FLF and concomitant with that the group fed the FLF diet showed shorter villi (501 vs 550 µm) and smaller crypts (264 vs 289 µm) in the small intestine at 3 m proximal to the caecum (P < 0.05). It was assumed that these poorer results were due to sedimentation of the solids in the FLF and therefore a second experiment was conducted with sepiolite (10 g/kg) added to the feeds. Sepiolite tends to slow down the segregation of particles in slurry. The three feeding groups (weaned piglets, 27 days of age) in this experiment were DRY, DRY with probiotic (DRY+), and FLF. The group fed FLF (body weight gain (BWG) 254 g/piglet/day; feed : gain ratio 1.38) did now perform better (P < 0.05) than the groups fed the DRY (BWG 184 g/piglet/day; feed : gain ratio 1.52) and DRY+ (BWG 185 g/piglet/day; feed : gain ratio 1.48) diets, which did not differ. Villus length in the small intestine at 3 m proximal to the caecum was also higher for the group fed FLF (558 µm) compared with the group fed the DRY+ diet (490 µm; P < 0.05). It was concluded that feeding FLF is beneficial to freshly weaned piglets on condition that sedimentation of the solids in the feed slurry can be controlled.
INTRODUCTION
The use of fermented liquid feed (FLF) for weaned piglets has two intrinsic advantages. First, the simultaneous provision of feed and water may improve the transition from the sow milk to solid feed and may also reduce the time spent to find both sources of nutrients (Brooks and Tsourgiannis 2003) . Secondly, offering FLF with a low pH may increase the potential of the stomach as the first line of defence against possible pathogenic infections. This is important since the gastric acid production and immune system of the young pig is not fully mature (Jensen and Mikkelsen 1998; Brooks et al. 2001; Brooks 2008; Plumed-Ferrer and Von Wright 2009) .
In recent reviews the potential of FLF has been discussed (Brooks 2008; Niba et al. 2009; PlumedFerrer and Von Wright 2009; Missotten et al. 2010; Canibe and Jensen 2012) . While FLF is often stated as an ideal feed for weaned piglets (Scholten et al. 1999) , the results obtained so far are rather variable, but in general show a better body weight gain and worse feed/gain ratio for the piglets (Jensen and Mikkelsen 1998; Plumed-Ferrer and Von Wright 2009) .
Results from two experiments with freshly weaned piglets fed FLF, inoculated with a probiotic Bactocell ® , compared with dry feed, supplemented or not with the same strain, are presented. Since in Experiment I sedimentation of the solids in the No. 2036 No. /2005 . This inoculation was not necessary for Experiment II, where the FLF was produced with the DRY+ feed which already contained Bactocell ® (Batch 6413013) at the recommended use level for pigs in the EU.
In both experiments, the FLF was produced in a 1 : 2.5 ratio of feed : water in a Batch Pasteur (150 l, Packo Inox n.v., Zedelgem, Belgium) kept at 30 ± 0.8°C and continuously stirred at 29 rpm. The fermentation was started by mixing the water with the feed, together with the Bactocell ® product for Experiment I, at 9.00 h the day before the arrival of the piglets. Every morning, half of the content was withdrawn and replenished ("backslopping") with the remainder serving as inoculant for the freshly added feed plus water.
In Experiment II, 10 g/kg sepiolite (SPLF, Grupo Tolsa S.A., Madrid, Spain) was included in the same weaner feed at the expense of maize. Sepiolite is a clay mineral that increases the fluidity and homogeneity of the liquid feed slurry. Samples from the FLF tank were taken on day 0 at 0.00, 4.00, and 8.00 h, and on days 1, 2, 3, 4, 8, 15, 22, and 27 . Each sample was taken before replenishment of the FLF. Samples for plate countings were taken, together with samples for measuring the content of alcohol, volatile fatty acids (VFA) and lactic acid, which were acidified with 2% 6 mol/l H 2 SO 4 . The pH was measured daily, with a calibrated pH-electrode (pH 315i-meter with a SenTix 41 electrode; WTW Wissenschaftlich, Welheim, Germany) before and after replenishing.
Performance parameters. On days 0, 8, 15, 22, and 28 of both experiments the piglets were weighed individually and feed intake was recorded at the pen level for the past period. For the piglets fed the dry diets (DRY and DRY+), feed intake was expressed as dry matter (DM) intake by taking into account the DM content of the feed. For the piglets fed FLF, the DM intake was determined by taking into account the weight and DM content of the FLF given and of the feed left (in the morning) in the trough. In this way, the DM intake, body weight gain, and feed : gain ratio (calculated with DM intake) could be calculated for the different time periods. The DM was determined by freeze drying the samples.
Sampling during trial and at slaughter
Sampling of faeces during trial. On days 8, 15, and 22, pooled faeces samples were collected from the pens and used for bacteriological analysis and DM determination. The consistency of the faeces was recorded every day during the trial on a 3-point scale (1 = normal, 2 = soft, 3 = diarrhoea) for each piglet.
Sampling of the gastro-intestinal tract at slaughter. On day 28 of the experiments, three piglets (non-fasted) per pen were sacrificed (the lightest, heaviest, and the middle one by weight, as measured in the morning). Their gastrointestinal tract (GIT) was completely removed and the contents of the stomach, the first 3 m and the last 3 m of the small intestine (segments denominated as SI1 and SI2, respectively), the caecum and the colon (last 25 cm) were sampled. The weights and the pH of the different contents were recorded, with the exception of the pH of the colon content. The contents were divided in a subsample of 10 g (acidified with 2% 6 mol/l H 2 SO 4 ) for fatty acid analysis, a subsample of 1 g for determining microbial counts, and the rest was used for determination of the DM content. For the morpho-histological parameters, the small intestine was sampled at 3 m distally from the stomach (SI1 site) and at 3 m proximally to the caecum (SI2 site).
Bacteriological measurements. Plate counts were performed according to the ring-plate technique described by Van der Heyde and Henderickx (1963) . Plates of Reinforced Clostridial agar (RCM, total anaerobes), Rogosa (Lactobacillus spp.), and de Man, Rogosa, Sharpe agar (MRS, total lactic acid bacteria (LAB) population) were incubated with 90% N 2 and 10% CO 2 for 48 h at 37°C. Plates of Slanetz & Bartley (S&B, Streptococcus spp.) were incubated for 48 h at 37°C. Plates of Eosin Methylene Blue agar (EMB, coliforms) and Triptone Bile X-glucuronide (TBX, E. coli) were incubated for 24 h at 37°C. For yeasts, Rose-Bengal Chloramphenicol agar (RBCA) was incubated for 4 days at room temperature. Bifidobacteria were plated on Tryptone Peptone Yeast extract agar (TPY) to which mupirocine (GlaxoSmithKline, Brentford, UK) and acetic acid (Merck Eurolab, Leuven, Belgium) were added as stipulated by Rada and Petr (2002) , plates were incubated with 90% N 2 and 10% CO 2 for 3 days at 37°C. For Experiment II, Pediococcus spp. were plated on a MRSNaCl-TTC-Vancomycine agar (PED) prepared and incubated as stated by the probiotic producer (48 h at 45°C). All media were obtained from Oxoid (Basinstoke, UK) except TPY (Scharlau Chemie S.A., Barcelona, Spain).
Samples (1 g) of the FLF from both experiments were plated on MRS, Rogosa, TBX, RBCA, PED, and TPY. The contents of the different GIT parts (1 g) were plated on RCM, Rogosa, S&B, EMB, RBCA, and TPY. The pooled faeces samples (1 g) taken during the experiment were plated onto EMB and Rogosa.
Determination of organic acids and ethanol. The concentrations of lactate and VFA (mmol/l) were determined according to a slight modification of the gas chromatography (GC) method of Jensen et al. (1995) as described in Missotten et al. (2009) . The ethanol concentration (mmol/l) was determined with an in-house GC method. In short, a sample of 10 ml FLF was acidified with 2% 6 mol/l H 2 SO 4 and centrifuged at 2000 g for 10 min. The supernatant was filtered (Rotilabo ® , Type 15A) and 1 µl was injected in the GC, with a packed column with Chromosorb 60/80 (RSL, Eke, Belgium) and Tween 80. The temperature program was 5 min at 80°C, followed by an increase at 15°C/min to a final temperature of 140°C, which doi: 10.17221/8169-CJAS was kept for 4 min. The injector and detector temperatures were 160°C and 150°C, respectively.
Gut morpho-histological parameters. After fixation for 24 h in neutral-buffered formalin, intestinal tissue samples (from SI1 and SI2) were processed under standard conditions in an automatic tissue processor Citadel 2000 (Shandon, Pittsburgh, USA) according to the method of Van Nevel et al. (2003) . Well-oriented villi and adjacent crypts (15) (16) (17) (18) (19) (20) were measured and the average villus length (V), crypt depth (C), V/C ratio, and total length V+C was calculated per piglet. Intraepithelial lymphocytes (IELs), expressed as IELs per 100 enterocytes, were determined according to Dierick et al. (2009) . This resulted in nine observations per diet group in both experiments.
Statistical analysis. The statistical analysis was performed on treatment means, at the same time point, using Student's t-test for Experiment I and one-way ANOVA, followed by post hoc comparison of means with Tukey's test in case of significance, for Experiment II. A P-value below 0.05 was considered significant. For performance parameters and bacterial counts of pooled faeces the pen was used as the experimental unit (3 observations per dietary group). Prior to statistical analysis, the bacterial counts were log transformed to fit a normal distribution. For the other parameters the pig was used as experimental unit (9 observations per dietary group). The statistical program used was Tibco Spotfire S+ (Version 8.2, 2010) for MS Windows.
RESULTS

Fermentation characteristics of the FLF.
In both experiments, the fermentation characteristics of the FLF showed good acidification during the first 24 h of fermentation and reached steady state conditions thereafter. The lactic acid concentration was above 100 mmol/l FLF on day 1 in Experiment I (112 mmol/l FLF). On day 1 of Experiment II, the lactic acid level in the FLF was 92 mmol/l, but also reached a level higher than 100 mmol/l on day 2 (132 mmol/l FLF), which resulted in a pH below 4.5 ( Figure 1A , B). The acetic acid level in Experiment I fluctuated around 45 mmol/l FLF, with a maximum value of 52 mmol/l FLF on day 15 ( Figure 1A ). In Experiment II, the acetic acid level remained below 25 mmol/l ( Figure 1B ). The ethanol level in Experiment I remained low with a maximal concentration of 14 mmol/l FLF measured on day 27 ( Figure 1A ). In Experiment II, the ethanol concentration reached values as high as 267 mmol/l on day 4 and fluctuated around 150 mmol/l FLF on the other days ( Figure 1B ), most probably related to the 100 fold higher yeast count in the FLF in Experiment II compared with that in Experiment I (Table 2) .
After an initial bloom, the coliform population started to decline since day 1 and became undetectable on day 4 of the fermentation (Table 2) . In both experiments, the Lactobacillus population rose to levels higher than 9 log 10 CFU/ml FLF. The count of Pediococcus spp. in Experiment II showed that it was not the dominant strain during the fermentation process. In the beginning of the fermentation it was almost the only LAB strain present, but after 24 h, the level of Pediococcus spp. was already by 2 log 10 lower than showed the Lactobacillus spp. count. At the end of the trial, the Pediococcus strain was only present at a level of 3.1 log 10 CFU/ml FLF, which is by ca. 2 log 10 lower than the amount present at the start (5.1 log 10 CFU/ml FLF). In both experiments, no mortality or major health issues occurred. In Experiment I, the DM percentage taken up by the piglets in the first 6 days of the experiment was much lower than the average DM content of the FLF during the experiment ( Figure 2A ). In Experiment II, after changing the sedimentation characteristics of the FLF with sepiolite, this was only the case for the first day of the experiment. In that experiment, the piglets consumed FLF with a feed : water ratio more close to that of the FLF in the stirred tank even in the beginning of the experiment ( Figure 2B ). In both experiments, all piglets on FLF started to eat on the day of arrival, while the piglets on the other diets started to eat 1 day later on the average.
In Experiment I, the piglets on the DRY diet had, although not statistically significant, a better feed : gain ratio (F/G) than the piglets on FLF (Table 3 ). The only significant difference was noted in week 4 for body weight gain (BWG), with the piglets on the DRY diet growing faster than those on FLF. In Experiment II, the piglets on FLF had a better F/G ratio (P < 0.05), higher DM intake (P < 0.05), and higher BWG (P < 0.05) than the piglets on the DRY or DRY+ diet (Table 4 ). The differences in dry matter (DM) intake and BWG were most notable in week 4 (P < 0.05) ( Table 3) .
Faecal flora and consistency. There were no significant treatment effects on faecal coliform counts in either experiment. In Experiment I, there were also no differences in the Lactobacillus spp. count. However, on day 8 of Experiment II, the group fed the DRY+ diet showed a slightly higher Lactobacillus spp. count than the group fed FLF, while the group fed the DRY diet showed an intermediate count (Table 4) . doi: 10.17221/8169-CJAS No significant differences were noted during both experiments in faecal scores. In both groups of Experiment I, 8 piglets showed signs of loose stools, although one piglet in the group fed FLF showed signs of loose stools from day 6 until the end of the experiment. In Experiment II, 8 piglets fed the DRY, 4 piglets fed the DRY+, and 5 piglets fed the FLF showed signs of loose stools during the trial.
Physiological characteristics and microbiological counts of the gut contents. In both experiments, the piglets fed FLF showed the highest gastric content (fresh weight), but it was only statistically significant between the groups fed the DRY+ diet and FLF in Experiment II. In both experiments and in all GIT compartments, the group fed FLF showed, although statistically significant only for the colon content in Experiment II, the lowest DM percentage (Table 5) .
The pH of the gastric content was the lowest for the group fed FLF in both experiments, but again these differences were not statistically different (Table 6 ). In the small intestine, however, the pH became lower for the groups fed the DRY or DRY+ diet. In Experiment I, this was the case in the first 3 m of the small intestine (SI1) and in Experiment II, this was the case in the last 3 m of the small intestine (SI2). In Experiment I, the content of all the different GIT compartments contained mainly acetic and lactic acid (results not shown). Table 3 . Average (± standard deviation) dry matter (DM) intake (g/piglet/day), body weight gain (BWG; g/piglet/day), and feed : gain ratio (F/G) for DRY and FLF fed groups in Experiment I (n = 3; start weight at 28 days of age 7.9 ± 1.0 kg) and Experiment II (n = 3; start weight at 27 days of age 6.3 ± 1.2 kg) In Experiment II, the stomach, SI1 and SI2 also contained mainly acetic and lactic acid, but the caecum and colon contained mainly propionic, butyric, and acetic acid (results not shown).
In Table 6 , the results of the microbial enumerations in the different GIT compartments are given. The coliform counts in the stomach showed a significantly lower result for the DRY fed group compared to the FLF group in Experiment I. In Experiment II, there was a significant difference in the caecum between the groups fed the DRY or DRY+ diet, DRY+ showing a lower number. Also in the colon the FLF group showed a lower number than the group fed the DRY diet.
In Experiment I, the Lactobacillus spp. count in the stomach, SI1 and SI2 compartment of the group fed FLF were significantly higher than those found in the group fed the DRY diet (Table 6 ). This was not the case in Experiment II. Here, the group fed the DRY+ diet showed significantly lower counts in total anaerobic, Lactobacillus spp., and Bifidobacteria counts in almost all GIT compartments (Table 7 ). In the group fed FLF in Experiment I, the Streptococcus spp. had a higher number in the stomach and caudal to the stomach compared with the control DRY fed group (Table 6) . On the other hand, in Experiment II the count in the compartments caudal to the stomach were always significantly lower for the group fed FLF than the counts in the group fed the DRY diet (Table 6) .
In both experiments, a higher count of yeasts was noted in the gut of piglets fed FLF, compared with dry feed (Table 6 ). Most probably this was related to the high level of yeasts present in the FLF (Table 2) .
Morpho-histological parameters of the gut. For Experiment I, no differences were noted between treatments for the parameters measured at SI1. At SI2 however, the group fed the DRY diet showed significantly larger vili (V), deeper crypts (C), and greater total length (villus + crypt, V+C) compared with the group fed FLF (P < 0.05) ( Table 8) . In Experiment II, the group fed FLF showed larger V and larger V+C compared with the piglets fed the DRY+ diet at SI2 (Table 6 ). The IELs numbers showed interesting results for the groups fed the DRY+ and FLF diets. In SI1, the numbers were the lowest for the group fed the DRY+ diet, but in SI2 the group fed FLF showed lower IELs numbers, although not significantly different.
DISCUSSION
Fermentation characteristics of the FLF. The FLF in both experiments showed the desired characteristics for good FLF, namely a pH lower Table 4 . Average bacterial counts (log 10 CFU/ml ± standard deviation) for coliforms and Lactobacillus spp. in pooled faecal samples on days 8, 15, and 22 for DRY and FLF fed groups in Experiment I, and for DRY, DRY+, and FLF fed groups in Experiment II (n = 3)
Group
Day 8 The steady-state lactic acid concentration was higher than the bacteriocidal level for pathogenic bacteria (> 100 mmol/l) as suggested by and resulted in a reduction of the coliforms below the limit of detection in the FLF since day 4. The concentration of acetic acid was slightly higher in Experiment I than in Experiment II and this could have caused some loss of palatability of the FLF (Jensen and Mikkelsen 1998; Brooks 2008; PlumedFerrer and Von Wright 2009) . However this effect would be of minor importance, as the maximum level of acetic acid observed (52 mmol/l FLF) was only slightly higher than the optimal level of 40 mmol/l FLF suggested by Van Winsen et al. (2001) .
In Experiment II, the formation of ethanol was rather high, probably due to the high yeast count in the FLF, but the values remained below the maximum levels found by Geary et al. (1999) . These authors reported values between 1 and 4% ethanol w/v, whereas in the present study the maximum value measured equalled 1.2% ethanol w/v (267 mmol/l). As the production of ethanol is accompanied by the formation of CO 2 , which leads to loss of energy and DM of the feed, this could be disadvantageous . The maximal level of DM loss observed caused by ethanol formation was approximately 1.2%, which was less than the 3.1% loss mentioned by Jensen and Mikkelsen (1998) . In contrast, these authors also pointed out that the presence of yeasts in the FLF feed might benefit the health status of the GIT of the pigs. Yeasts have the ability of binding enterobacteria to their surface, thereby blocking the adherence of these bacteria to the gut epithe- Table 5 . Average (± standard deviation) pH-value, fresh weight (g), and dry matter (DM, %) of the contents of stomach, first 3 m of small intestine (SI1), last 3 m of small intestine (SI2), caecum, and last 25 cm of colon from piglets sacrificed at 28 days post weaning of DRY and FLF fed groups in Experiment I, and DRY, DRY+, and FLF fed groups in Experiment II (n = 9) (Mul and Perry 1994) . Jensen and Mikkelsen (1998) found an inverse relationship between the concentration of yeast and enterobacteria in the GIT of pigs. Therefore, high concentrations of yeasts in the FLF may be beneficial. However, the yeast population was not further specified and therefore eventual beneficial or detrimental effects by the yeasts present cannot be assessed, certainly when considering the high diversity of yeasts that can be present in FLF (Olstorpe et al. 2008; Gori et al. 2011) . Animal performances. The weaning period is a very well-known challenging period for the piglet, in which it has to cope with separation from the mother and with a change in feed offered. Indeed, the transition from liquid milk to solid feed is often accompanied by a reduced feed intake and growth check (Brooks and Tsourgiannis 2003) . Table 6 . Average (± standard deviation) bacterial and yeast counts (log 10 CFU/ml) in the contents of stomach, first 3 m of small intestine (SI1), last 3 m of small intestine (SI2), caecum, and last 25 cm of colon from piglets sacrificed at 28 days post weaning of DRY and FLF fed groups in Experiment I and II (n = 9) Giving piglets liquid feed instead of solid feed may improve this transition ( Jensen and Mikkelsen 1998; Brooks and Tsourgiannis 2003) . In our Experiment I, a fast sedimentation of the solids in the FLF slurry in the troughs was observed. In this way, piglets had almost no advantage of consuming the diet as FLF, as mostly the supernatant water part, especially in the beginning of the experiment, was consumed (Figure 2) . The trough design is one of the possible reasons for the worse performance of the piglets on FLF (Russell et al. 1996) . More feed wastage was noted by piglets fed FLF compared with piglets fed a dry diet. After changing the trough design in Experiment II, the piglets fed FLF performed better than in their first experiment, but still worse than the piglets on the dry feed.
A fast start of DM feed intake is very crucial after weaning, otherwise shortening of the villi and deepening of the crypts in the small intestine occurs rapidly, resulting in a reduced digestive capacity (Pluske et al. 1997; Montagne et al. 2007) . Reducing the sedimentation process in the FLF slurry, after the addition of sepiolite in the feed in Experiment II, resulted in better morpho-histological parameters and better performances in the piglets fed FLF, compared with the piglets fed dry diets. As in both experiments the same troughs were used, the improvement could be explained by a reduced sedimentation of the solids in the FLF, probably due to the addition of the sepiolite, and consequently a higher DM consumption of the piglets. The performance in the first week after weaning seems to be very important, because piglets never really made up for the suffered damage to their gut morphology/digestive capacity in the first stage of the experiment. From the performed experiments, this can be seen clearly by the fact that although no significant differences were noted during the first weeks of the experiments, the piglets, with a good and fast DM uptake, performed the best.
Characteristics of the gut. Generally, a reduction in the number of coliforms or E. coli is found along the GIT of piglets fed FLF (Jensen and Mikkelsen 1998; Jensen 2003, 2012; Hong et al. 2009 ). However, in the present experiments no differences were found in the coliform counts. The Lactobacillus counts and pH-values along the GIT resemble those reported by Jensen and Mikkelsen (1998) and Canibe and Jensen (2003) . Table 7 . Average (± SEM) villus length (V; µm), crypt depth (C; µm), villus : crypt ratio (V/C), and total length (V+C; µm) together with numbers of intra-epithelial lymphocytes per 100 enterocytes (IELs) of the small intestine at 3 m distally from stomach (SI1) and at 3 m proximally to caecum (SI2) from piglets sacrificed at 28 days post weaning of DRY and FLF fed groups in Experiments I and II (n = 9) In both of our experiments, a higher count of yeasts (P < 0.05) was noted in the gut of piglets fed FLF, compared with dry feed. As mentioned above, this high concentration of yeasts in the FLF may also be beneficial, depending on the strains present (Mul and Perry 1994; Jensen and Mikkelsen 1998; Olstorpe et al. 2008; Gori et al. 2011) .
Also in both experiments and in all experimental groups there was a clear discrepancy between the coliform counts in the content of the last 25 cm of the colon compared with the faecal counts during the trial, which were by ca. 2 log 10 higher (Tables 4  and 6 ). The count of Lactobacillus spp. was also by ca. 0.5 log 10 higher in the faecal samples during the trial. So, the faecal counts during the trial showed the same trend between Lactobacillus spp. and coliforms as present in the content of the last 25 cm of the colon, but were not completely the same.
The lower DM percentage in the GIT of the group fed FLF is in accordance with other studies (Canibe and Jensen 2003) and may reduce villus atrophy (Brooks 2008) . Probably this latter is related to the viscosity of the digesta (Brooks 2008) , although this was not measured in the present study. The non-significantly lower gastric pH in the piglets fed FLF is also in line with other studies (Jensen and Mikkelsen 1998; Moran 2001; Van Winsen et al. 2001; Canibe and Jensen 2003) .
The probiotic product/strain added to the feed in Experiment II could have had a probiotic effect in the group fed the DRY+ diet. This group showed a lower amount of IELs in the first part of the small intestine (SI1). IELs are part of the mucosal immune system (first line of defense under the protective mucus layer) and play a role in the elimination of damaged or infected cells (CerfBensussan and Guy-Grand 1991; Gaskins 1997) and their number is influenced by the microbial load (Gaskins 1997) . Also the group fed the DRY+ diet showed the lowest incidence of diarrhoea.
Although there was a difference between Experiment I and II regarding the inoculation method, the final outcome of the fermentation process seemed to be that the Pediococcus acidilactici strain, present in the Bactocell ® product, was not able to become the dominant species in the fermentation process. This was shown by plate countings in the FLF in Experiment II, although care should be taken as the viability of the strain in the compound weaner feed was not checked during and at the end of the experiment. Geary et al. (1999) also indicated that this strain, as inoculant, did not become the dominant strain in the FLF produced for their experiment. This strain could thus have had a probiotic effect in the beginning of the experiment, but at the end this seems unlikely given its low presence in the FLF. Applying batch fermentation may be more suitable for preserving the probiotic effect of added strains than the often used back-slopping technique (Brooks 2008) , but nevertheless the group fed FLF in Experiment II performed better than the other experimental groups.
CONCLUSION
Feeding fermented liquid feed seems to be an interesting method for feeding young piglets, offering both solid feed and water at the same time. This may result in good performances after weaning, provided that sedimentation of the solids in the liquid slurry is hindered as this clearly plays an important role when feeding piglets ad libitum with FLF.
